Tyrosine kinase inhibitors and the contractile action of epidermal growth factor-urogastrone and other agonists in gastric smooth muscle.
We examined the effects of the tyrosine kinase (TK) inhibitors, genistein, and tyrphostin (RG-50864) on the contractile action of epidermal growth factor - urogastrone (EGF-URO), transforming growth factor-alpha (TGF-alpha), and other agonists in two smooth muscle bioassay systems (guinea pig gastric longitudinal muscle, LM, and circular muscle, CM). We also studied the inhibition by tyrphostin of EGF-URO stimulated protein phosphorylation in identical smooth muscle strips. The selective inhibition by genistein and tyrphostin of EGF-URO and TGF-alpha induced contraction, but not of carbachol- and bradykinin-mediated contraction, occurred at much lower concentrations (genistein, less than 7.4 microM (2 micrograms/mL); tyrphostin, less than 20 microM (4 micrograms/mL)) than those used in previously published studies with these TK inhibitors. In LM tissue, the IC50 values were for genistein 1.1 +/- 0.1 microM (0.30 micrograms/mL; mean +/- SEM) and 3.6 +/- 0.5 microM (0.74 micrograms/mL) for tyrphostin, yielding a molar potency ratio (GS: TP) of 1:3 in the longitudinal preparation. In CM tissue, the IC50 values were 3.0 +/- 0.3 microM (0.81 micrograms/mL) for genistein and 2.4 +/- 0.2 microM (0.49 micrograms/mL) for tyrphostin, yielding a molar potency ratio (GS:TP) of 1.0:0.8 in the circular strips. The inhibition by genistein and tyrphostin of EGF-URO and TGF-alpha mediated contraction was rapid (beginning within minutes) and was reversible upon washing the preparations free from the enzyme inhibitors. In intact tissue strips studied under bioassay conditions, tyrphostin (40 microM) also blocked EGF-URO triggered phosphorylation of substrates detected on Western blots using monoclonal antiphosphotyrosine antibodies.(ABSTRACT TRUNCATED AT 250 WORDS)